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CLAIMS 



We claim: 



A system for using attitude sensors with a camera, said camera being 
part of a camera assembly, said camera assembly including a fi xed porti on and a 
movable p^mon, said system comprising: 

a first sensor coupled to said camera assembly, said first sensor measures 



movement of saiid movable portion relative to said fixed portion; and 

a first inclinometer coupled to said camera assembly, said first incline 
measures attitude information of at least a portion of said camera assembly. 



1 

2 



2. A system according to claim 1, wherein: 

said first sensor measures rotation of said movable portionlabout a first axis. 



1 

2 
3 



axis. 



3. A system according to claim 2, wherein: 
said first inclinomexer measures a component of the movement/ ofjsaid first 



1 

2 



4. A system according to claim 1, wherein: 
said first sensor is an optical encoder. 
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5. A system according to claim 1, further comprising: 

\ 

a second inclinometer fcoupled to said camera assembly, said first 
inclinometer and said second inclin&meter are used to measure an orientation of said 
camera assembly. 
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A system according to claim 5, wherein: 



3\st encoder lis coupled to said movable portion; 



X 



first inclinometer is coupled(|osaid fixed portion} and 

\ 7^ — - 

second inclinometer is coupled^^Q^smd^xed^ftion^ 



A system according to claim 5, wherein: 
first seAsor measures panning of said camera; 
first inclinometer measures roll of said fixed 



ppi^on; and 



second inclinometer measures ^dtcho^aW fixeJportfonr 



i 
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3 
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A systenj according to claim 5, wherein: 

first sensor measures tilting of said camera; 

^jz^ 

first'inciinorrfeter measures roll of said fixed portionTand- 

inclinometer measures pitch of said fixed portion. 



z — 



1 9. A system adpording to claim 5, wherein: 

2 data from said first sensor is combined with data from said first inclinometer 

3 and said second inclinometer in order to describe said camera's orientation. 
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10. A system according to claim 5, wherein: 
data from said first sensor is combined with data from said first inclinometer 



and said second inclinometer, said combined data is used to transform a location in ) «-c ; 

a first coordinate system to a petition in a second coordinate system. J ^ 



1 

2 



11. A system according to claim 5, further comprising* 

a second seh'Sor coupled to said camera assembly, said first sensor measures 
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3 movemennof said movable portion about a first axis and said second sensor 

4 measures movement of said movable portion about a second axis, said first 

5 inclinometerand said second inclinometer measure movement of said first axis^aap 

6 said second axis. 



1 12. A system according to claim 1, further comprising: 

2 one or more processors, said one or more processors receive data from said 

3 first inclinometer and said first sensor, said one or more processors programmed 

4 to determine attitude parameters describing an orientation of said camera based on 

5 said data from said fisst inclinometer and said first encoder. 

1 13. A system according to claim 12, wherein: 

2 said one or mord processors use said attitude parameters to transform a 

3 location in a first coordinate system to a position in a second coordinate system. 

1 14. A system according to claim 1, wherein: 

2 said fixed portion includes a tripod and a tripod head interface; 

3 said movable portiomincludes at least a portion of a tri pod hea d and said 

4 camera; \ 

5 said first sensor is coupled to said tripod head; 

6 said first inclinometer islcoupled to said tripod head interface. 

1 15. A system according to claim 1, further comprising: 

2 sensor electronics locatedlwith said camera assembly and in communication 

3 with said first sensor and said firsftinclinometer, said sensor electronics reads data 

4 from said first sensor and said Hirst inclinometer and packages said data for 
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5 ^ transmission to a processor. 

1 < \s lot A system according to claim 15, wherein: 

2 saicksensor electronics encodes said packaged data for transmission in an 

3 audio signal tb a first location, said processor being located at said first location. 

1 17. A system according to claim 1, further comprising: 

2 a seconaV inclinometer coupled to said camera assembly, said first 

3 inclinometer is mounted in a first plane, said second inclinometer is mounted in a 

4 second plane, said first plane being orthogonal to said second plane; 

5 a second sensor coupled to said movable portion, said first sensor and said 

6 second sensor are optical encoders, said first sensor measures rotation of said 

7 movable portion aboutXa first axis, said second sensor measures rotation of said 

8 movable portion about a\second axis, said first and second inclinometers measure 

9 movement of said first ax^ and said second axis; 

10 a processor programmed to combine data from said first inclinometer, said 

1 1 second inclinometer, said first sensor and said second sensor in order to describe an 

12 orientation of said camera! said processor is in communication with said first 

13 inclinometer, said second inclinometer, said first sensor and said second sensor. 

1 18. A system according to claim 17, further comprising: 

2 a first gyro in communication with said processor; and 

3 a second gyro in communication with said processor, said processor 

4 combines data from said first ^ro and said second gyro with data from said first 

5 inclinometer, said second inclinometer, said first sensor and said secondsensor 
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1 19. \ A method for using attitude sensors with a camera, said camera 

2 being part of acamera assembly, said camera assembly including a fixed portion and 

3 a movable portion, said system comprising: 

4 sensing data from a first sensor, said first sensor measures movement of said 

5 movable portion Relative to said fixed portion; 

6 sensing data from a first inclinometer, said first inclinometer measures 

7 absolute attitude information of at least a portion of said camera assembly; and 

8 combining said data from said first sensor with said data from said first 

9 inclinometer. ^ 

1 20. A method according to claim 19, wherein said step of combining 

2 includes: \ 

3 creating one or more transformation matrices using said data from said first 

4 sensor and said data from said first inclinometer. 

1 21. A method according to claim 19, further comprising the step of: 

2 selecting a location in a scene; 

3 converting said location to a position in a video image from said camera, 

4 said step of converting is babed on said step of combining; and 

5 adding a graphic to said video image from said camera at said position. 

1 22. A method acceding to claim 19, wherein: 

2 said first sensor measures rotation of said movable portion about a first axis; 

3 and \ 

4 said first inclinometer measures a component of the orientation of said first 

5 axis. 1 
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1 23. 1 A method according to claim 19, further comprising the step of: 

2 adding said data from said first sensor and said first inclinometer to an audio 

3 signal for transmission to a first location, a first processor is located at said first 

4 location, said fi^st processor performs said step of combining. 

1 24. /^riethod according to claim 19, further comprising the step of: 

2 sensing data from a first gyro, said step of combining includes combining 

3 said data from said first gyro with said data from said first sensor and said data from 

4 said first inclinometet 

1 25 . A syste^i for using attitude sensors with a camera, said camera being 

2 part of a camera assembly, said camera assembly including a fixed portion and a 

3 movable portion, said system comprising: 

4 a first sensor coubled to said camera assembly, said first sensor measures 

5 movement of said movabfe portion with respect to said fixed portion; and 

6 a first gyro couple^i to said camera assembly, said first gyro measures 

7 attitude information of at least a first portion of said camera assembly. 

1 26. A system according to claim 25, wherein: 

2 said gyro is a fiber optic gyro. 

1 27. A system according to claim 25, wherein: 

2 said first sensor measures rotation of said movable portion about a first axis. 
1 28. A system according to claim 27, wherein: 
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2 said tfirst gyro measures movement of said first axis. 

1 29. \ A system according to claim 25, further comprising: 

2 a second gyro coupled to said camera assembly, said second gyro capable 

3 of measuring amtude information of at least said portion of said camera assembly, 
Q-/ / 4 data from said flrst gyro, said second gyro and said first sensor is combined to 
/ jytf 5 describe an orientation of said camera. 

1 30. A system according to claim 25, further comprising: 

^- \ 

2 a processor, said processor receives and combines data from said first sensor 

SI \ 

j 3 and said first gyro tea describe an orientation of said camera. 

m \ 

y \ 

\J\ 1 3 1 . A system according to claim 25, further comprising: 

!„: 2 a first inclinometer coupled to said camera assembly; and 

\J:\ 3 a processor, said processor receives and combines data from said first 

M 4 sensor, said first gyro and said first inclinometer to describe an orientation of said 

w . \ 

5 camera. \ 

1 32. A system according to claim 25, further comprising: 

2 a first inclinometer coupled to said camera assembly, said first inclinometer 

3 capable of measuring attitude information in a first plane for said camera assembly; 

4 a second inclinometer coupled to said camera assembly, said second 

5 inclinometer capable of measuring attitude information in a second plane for said 

6 camera assembly, said first plane is different from said second plane; 

7 a second gyro coupled to said camera assembly, said second gyro capable 

8 of measuring attitude information in a third plane for at least said portion of said 
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camera assembly, said first gyro measures attitude information in a fourth plane for 
at least Vaid portion of said camera assembly, said third plane is different from said 
fourth plane; and 

a second sensor coupled to said camera assembly, said first sensor measures 
movement of said movable portion with respect to said fixed portion along a first 
axis, said second sensor measures movement of said movable portion with respect 
to said fixed portion along a second axis different, said first axis is different from 
said second axis 

33. A ^vstem according to claim 32, further comprising: 
one or mora processors receiving and combining data from said first gyro, 

said second gyro, sam first inclinometer, said second inclinometer, said first sensor 
and said second sensor; 

said one or mone processors use said combined data to add a graphic to a 
video image from said camera at a first position in said video image, said graphic 
corresponds to a three dimensional location within a field of view of said camera, 
said three dimensional location corresponds to said first position in said video 
image. 

34. A system accWding to claim 33, further comprising: 
an audio signal generator in communication with and receiving sensor data 

from said first gyro, said second gyro, said first inclinometer, said second 
inclinometer, said first sensor and said second sensor, said audio signal generator 
creates a compatible audio signalyvhich includes said sensor data, said audio signal 
generator communicates said compatible audio signal to said camera for 
transmission in said camera audio|signal; and 
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8 a tiata extractor receiving said camera audio signal and extracting said 

9 sensor datal said data extractor in communication with said one or more processors. 

1 35. \ A system according to claim 25, further including: 

2 a firsttarcuit for compensating for offset of said first gyro. 

1 36. A system according to claim 25, further including: 

2 a first circuit for reducing error due to drift in said first gyro. 

1 37. A method for using attitude sensors with a camera, said camera 

2 being part of a camena assembly, said camera assembly including a fixed portion and 

3 a movable portion, skid system comprising: 

4 sensing data from a first sensor, said first sensor measures movement of said 

5 movable portion relative to said fixed portion; 

6 sensing data from a first gyro, said first gyro measures attitude information 

7 of at least a portion of said camera assembly; and 

8 combining said data from said first sensor with said data from said first gyro . 

1 38. A method according to claim 37, further including the step of: 

2 reducing errors duato drift in said first gyro. 

1 39. A method according to claim 37, further comprising the step of: 

2 selecting a location in a scene; 

3 converting said location to a position in a video image from said camera, 

4 said step of converting is based W said step of combining; and 

5 adding a graphic to said video image from said camera at said position. 
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1 40.1 A method according to claim 37, further comprising the step of: 

2 sensing data from a second gyro, said step of combining includes combining 

3 said data from said second gyro with said data from said first sensor and said data 

4 from said first gyro. 

1 4L A method according to claim 37, further comprising the step of: 

2 adding skid data from said first sensor with said data from said first 

3 inclinometer to ail audio signal for transmission to a first location, a first processor 

4 is located at said finst location, said first processor performs said step of combining. 

1 42. A method according to claim 37, further including the step of: 

2 compensating for offset of said first gyro. 

1 43. A metnod for using camera attitude sensors with a camera, the 

2 method comprising the steps of: 

3 sensing cameralattitude information for said camera using a first set of one 

4 or more camera attitude sensors; and 

5 transmitting saici camera attitude information as an audio signal to one or 

6 more processors. 1 

1 44. A method! according to claim 43, wherein: 

2 said camera has a Video signal output, an audio signal output and an audio 

3 signal input; and \ 

4 said step of transmitting includes communicating said camera attitude 

5 information to said audio signal input. 
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1 45. A method according to claim 43, further comprising the step of: 

2 encoding said camera attitude information onto audio or video signal prior 

3 to transmitting. 

1 46. \A method according to claim 43, further comprising the step of: 

2 removii^ said camera attitude information from said audio signal. 

1 47. >*\nethod according to 46, further comprising the step of: 

2 using said qamera attitude information to add a graphic to a video from said 

3 camera, said step of^sing being performed subsequent to said step of determining. 

1 48. A system for using attitude sensors with a camera, said camera 

2 having a camera video signal and a camera audio signal in communication with 

3 remotely located production equipment, the system comprising: 

4 a first camera attitude sensor; and 

5 an audio signal generator in communication with said first camera attitude 

6 sensor, said audio signal generator creates an audio signal which includes data from 

7 said first camera attitude censor, said audio signal generator communicates said 

8 audio signal for transmission to said remotely located production equipment. 

1 49. A system according to claim 48, wherein: 

2 said audio signal generator includes a modulation circuit. 

1 50. A system according to claim 48, further comprising: 

2 a data extractor receiving said audio signal and extracting said data from 
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3 said ffrst camera attitude sensor, said data extractor is part of said remotely located 

4 producrkm equipment. 

1 5 1 . \ A system according to claim 50, wherein: 

2 said dMa extractor includes a demodulation circuit. 

1 52. A^ystem according to claim 48, wherein: 

2 said cameraincludes an audio input and an audio output; 

3 said audio signal generator is in communication with said audio input; and 

4 said audio output is in communication with said remotely located production 

5 equipment. \ 

1 53. A system according to claim 48, wherein: 

2 said first camera attitude sensor is an inclinometer. 



Attorney Docket No.: SPTV-01035US0 BBM 
/bbm/sptv/1035/1035.001 



